Introduction
Malabsorption occur-ring in expatriates living in the tropics for short periods of time has been described in Peace Corps volunteers in Pakistan (Lindenbaum et al., 1966) and in military personnel in Singapore (O'Brien and England, 1971) and Vietnam (Sheehy et al., 1965) . Malabsorption may also occur occasionally after a variety of infective enteritis contracted outside the tropics (Montgomery et al., 1973) .
In the last decade overland travel, particularly to the subcontinent of India, has become increasingly popular. We report clinical findings in 34 travellers who developed persistent malabsorption during their journey. The 28 men and six women had a mean age of 25 (range 19-39 years). All were Caucasian but of different nationalities -23 Britons, five North Americans, four Australasians, and two South Africans. Patients were all seen initially as outpatients; only those who completed all the necessary investigations of malabsorption were included in the series.
They had had symptoms of diarrhoea for between one and nine months and evidence of malabsorption consistent with the definition of tropical sprue agreed by the Wellcome Trust Collaborative Studies (Mathan and Baker, 1971; Mollin and Booth, 1971; O'Brien and England, 1971 In most cases the illness started with an acute attack of diarrhoea and vomiting, accompanied occasionally by fever, with diarrhoea persisting after the initial episode. Several patients were admitted moribund to local hospitals for intravenous therapy. Of those who survived, most were discharged with persisting diarrhoea and pale bulky stools. Patients complained of abdominal distension with colicky pain and a weight loss of 5-20 kg. Antibiotics were usually taken at some stage but often for two or three days only. An initial transient improvement in diarrhoea seemed to occur, but symptoms soon returned after stopping the antibiotics.
Examination usually showed a weak patient with marked muscular wasting. The abdomen was distended and there were increased bowel sounds. One anicteric patient had an enlarged liver palpable 4 cm below the costal margin associated with raised serum transaminase levels. There was no case of neuropathy, oedema, hair change, or skin exfoliation, but three patients had glossitis.
Methods
Microbiology.-At least two stools and one specimen of jejunal aspirate taken at the time of biopsy were examined for ova, cysts, and parasites. Aerobic culture of stools were performed and a more detailed assessment of small intestinal bacteriology is in progress.
Intestinal Function.-The five-hour urinary excretion of xylose after a 25-g oral load was estimated by the spectrophotometric method of Roe and Rice (1948 below 5 g/day and this was presumed to have resulted from a deliberate avoidance of fat. Most patients, given the opportunity, were very selective in their choice of foods with a marked preference for fat-free meals and vegetarian or "health food" diets. After the fat balance the food intake of all patients was monitored to ensure that additional fat was taken with an intake of 90-110 g. This allowed mean daily faecal weight to be used as an index of progress and treatment. Stool output was unreliably estimated by both patient and clinician, and it could only be assessed accurately by a complete collection of stools in cellophane bags. The time and weight of the stool output was recorded so that daily faecal weights could be calculated.
Intestinal Biopsy.-Proximal jejunal biopsy was performed using the Watson or Quinton capsule. Specimens were examined under the dissecting microscope and appearances were recorded as "flat," "convoluted," "ridges," or "fingers" (Booth et al., 1962 sections made with particular care to achieve section in the perpendicular plane.
Treatment.-In the earlier part of the study patients received tetracycline 250 mg every six hours for two weeks followed by sulphadimidine 0-5 g every six hours for two weeks. Most patients also received folic acid. Later in the study patients were treated with tetracycline 250 mg sixhourly without supplementary folic acid.
Results
Mean haemoglobin was 14-5 g/100 ml (range 12-1-16-6), mean albumin was 4-4 g/100 ml (range 3-7-4-6). The mean "weight for height" index (Society of Actuaries, 1966) was in the range 80-84% of adult standard. Mean triceps skinfold was 7-4 mm (range 3-1-16-8), which was less than 60% of adult standard and reflected loss of body fat (Jelliffe, 1966) .
Stool weights on admission were on average 360 g/day, but the mean weight varied from 180 g/day-2,005 g/day. The daily stool weight in a subject on a western diet should not exceed 200 g. The results of tests of absorption are shown in table I. Only one patient had a normal xylose excretion. Of the 34 patients 29 had steatorrhoea and this figure might have been higher if all the patients had been on a constant fat intake. In fact all the patients who received a constant fat diet had steatorrhoea. A test of vitamin B12 absorption which included intrinsic factor in 12 patients showed that all except one had malabsorption, and the mean serum vitamin B12 levels when plotted against duration of diarrhoea showed a steady decline as symptoms became more prolonged. Serum folate levels showed a more rapid fall as the duration of symptoms increased ( fig. 2 ). The patients with prolonged diarrhoea of eight or nine months duration were admitted after their arrival in the U.K. and had been eating a western diet for at least two to seven months before investigation. aerobic organisms with counts of 10-10 organisms/ml. More detailed accounts of the microflora and its relation to structure and function will be published elsewhere. Barium (Klipstein and Baker, 1970) . These abnormalities also occur in expatriates entering a tropical area. Intestinal changes are more common in those who live in close contact with the local environment-for example, American Peace Corps volunteers-than those who live more sheltered lives (Lindenbaum et al., 1966) . Mala-bsorption of xylose, vitamin B12, and occasionally fat may develop in association with mild changes in mucosal morphology. The mucosa often shows changes of leaf formation only when viewed with the dissecting microscope, and lymphocytic infiltration of the lamina propria is often the only histological abnormality (Lindenbaum, 1973) . Furthermore, the structure and function of the small intestine often improves when both expatriates and natives move to live in more developed countries (Sheehy et al., 1965) . This mild abnormality, presumably of environmental origin, has been termed "subclinical enteropathy" to indicate that it is usually asymptomatic.
Cases of enteropathy with severe malabsorption are classified as "tropical sprue" though they may only represent the 15-2 (22-40 6) 2-2 (04-50) 2-9 (O -12-0) Negative 1..
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other end of the spectrum of intestinal damage discussed above. Some of these patients also have megaloblastic anaemia and hypoproteinaemia (Klipstein et al., 1968) , which further complicates their differentiation from patients with primary protein malnutrition (Mayoral et al., 1968 (Rowe et al., 1970) and case distribution in epidemiological studies (Mathan and Baker, 1971) suggest an infective agent. Bacterial infection with enterotoxin producing Escherichia Coli has been shown in some acute cases (Gorbach, et al., 1970) , and a variety of bacterial species have been isolated in great numbers from the few patients studied with chronic tropical sprue (Mollin and Booth, 1971) . Agents in drinking water, such as algae (Bernstein et al., 1973) , may be a factor in our patients as they were constantly exposed to the possibility of infection from locally produced food or water. Tropical sprue is usually thought to occur only in the subcontinent of India, South East Asia, some countries of South America and some of the West Indian islands. It is said not to occur in Africa (Manson-Bahr, 1953) though Falaiye (1970) has described cases of malabsorption which responded to tetracycline in Nigeria. Despite the many patients who have travelled overland in Africa and subsequently presented with diarrhoea at our hospital only three in five v-ars have had tropical sprue.
When removed from the tropical environment our patients often noticed an improvement in their diarrhoea. Improvement often began on their homeward journey through Europe and continued on their return to the U.K. Some travellers suffered from incapacitating diarrhoea in India but improved within a few days of arriving by air in the U.K. This suggests that there was either a persistent agent maintaining the diarrhoea in the tropical environment or that the change in dietary intake on return to U.K. was relevant.
Folate deficiency is frequently associated with tropical sprue and the development of folic acid deficiency during pregnancy may precipitate an attack (O'Brien and England, 1971) . Our patients ate infrequently because of lack of funds, and they usually took locally prepared continuously reheated food from village stalls. Such methods of food preparation are known seriously to deplete the diet of folate (Herbert, 1968 ) and may explain the higher incidence of malabsorption in vegetarian than in meat-eating Indian soldiers consuming cooked rations during an epidemic of tropical sprue (Walters, 1947 (Hoffbrand et al., 1971 ), fails to be hydrolysed from the polyglutamate *form (Klipstein, 1969) , and is excessively excreted in the faeces (Baker, 1968) . The serum folate levels in our patients decreased as symptoms persisted, but no patient developed anaemia. This resistance to anaemia may well have reflected the good nutritional status of these patients before their illness as tropical sprue is more often associated with megaloblastic anaemia in areas with a higher incidence of malnutrition (Klipstein, 1969) .
Many of our patients experienced a delay in diagnosis. Even patients with severe diarrhoea who flew to the U.K. because they were too ill to return overland were often treated in hospitals or at home with symptomatic treatment alone-for example, codeine or diphenoxylate hydrochloride -without adequate assessment of malabsorption. Investigations were often limited to culture of the stool for dysenteric organisms and an examination for ova or parasites. Parasitological investigation is certainly important since many patients prove to have G. lamblia in their stools. Some cases, however, may only be diagnosed by showing the trophozoites or cysts in jejunal fluid or in a biopsy specimen (Ament and Rubin, 1972 (O'Brien and England, 1971) . Combinations of antibiotics have been used (Mollin and Booth, 1971 ), but tetracycline alone may produce rapid improvement in malabsorption (French et al., 1956) , and our cases treated with a four-week course of oral tetracycline showed uniform improvement. Indeed a failure to respond after four weeks lead us to suspect another diagnosis. Full follow-up is necessary as some patients with chronic tropical sprue seem to relapse despite initial therapy (Mollin and Booth, 1971) , and four of our 13 patients in whom adequate follow up was possible relapsed despite remaining in the U.K. Continuing symptoms of intermittent abdominal distension and some looseness of stool may relate to the associated lactose intolerance (Sheehy and Anderson, 1963) with only a very slow recovery in lactase activity.
Tropical sprue remains a puzzling disease with considerable morbidity and some mortality on an international scale. Overland travel to the tropics is becoming increasingly popular, and many young people return with diarrhoea and malabsorption. A full assessment of each patient and a better understanding of the cause of this syndrome is needed.
Introduction
The introduction in 1970 of the Dextrostix Reflectance Meter, which recorded electronically the blood glucose concentration equivalent of a colour on a Dextrostix reagent strip, was a valuable advance in the technology of blood sugar measurement. It obviated observer variations inevitable in the evaluation of colour (Cohen et al., 1964; Rennie et al., 1964; Scherst6n, 1965) and it enabled blood sugar levels to be measured accurately and rapidly without resort to laboratory assistance. Nevertheless, the instrument, though reliable in the middle range of blood glucose levels most commonly seen when treating diabetics (Jarrett et al., 1970; Joffe and Seftel, 1971; Schersten, 1971; Forman et al., 1972; Percy-Robb et al., 1972; Kuhl, 1973) , has been criticized for being unreliable with very low levels and those above 200 mg/100 ml (Junker and Ditzel, 1972; Kuhl, 1973) . In 1973 a new instrument, Eyetone, was introduced. This has a single meter scale for whole blood glucose levels in the range of 10-400 mg/100 ml; has two calibration strips, which allows for two-point calibration; and is mainsoperated. This paper reports on a multicentre study of the Dextrostix-Eyetone method of blood sugar estimation..
Materials and Methods
The directions in the operating manual for handling the Dextrostix strip and the Eyetone instrument were followed precisely. The recommended calibration points of 50 and 400 mg/100 ml were later changed by the manufacturer to 40 and 300 mg/ 100 ml. A special study of standardization was therefore made at one centre.
Samples of venous blood were taken from both non-diabetics and diabetics and an anticoagulant (heparin or edetic acid) was added. Hypoglycaemic and hyperglycaemic specimens were also prepared-the former by allowing spontaneous glucolysis to occur in blood standing in a stoppered container at room temperature for several hours, and the latter by adding pure dextrose or a concentrated aqueous glucose solution.
The findings with the Dextrostix-Eyetone method were compared with those with the following three reference methods. Centre I (Community Health Centre, Dalby, and University Hospital of Lund) used the glucose oxidase method of Marks (1959) as modified by Brandt et al. (1964) together with a Vitatron UC 200. The mean day-to-day coefficient of variation for this method during two years was 3-2±S.D. 0-8% with a 95% confidence limit of 1-5-5-0%. Centre 2 (University Hospital of Copenhagen) used the hexokinase method of Widdowson and Penton (1972) together with an AutoAnalyzer II. The day-to-day coefficient of variation during one month was 3-4%. Centre 3 (County Central Hospital, BorAs) used the o-toluidine method of Hultman (1957 Hultman ( , 1959 together with an AutoAnalyzer I. The day-to-day coefficient of variation during seven months was 3-6%.
Comparison of these three reference methods showed a high
